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プライマーは 27F sense primer,5’-AGAGTTTGA
 




は，QIAquick PCR purification kit（QIAGEN，
USA）を用いて精製し，上記プライマーと BigDye
 
terminator cycle sequencing readey reaction kit
（Applied Biosystems）を用いてシークエンス反応
を行い，ABI PRISM 310（Applied Biosystems）
にて塩基配列を決定した。得られた配列は，いずれ
も Basic local alignment seach tool（BlAST）に
て，相同性が100％であると確認し，４菌株を L.
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LP1-1 LP2-1 LP4-5 LP5-4
Gram ＋ ＋ ＋ ＋
Motility － － － －
Catalase NO?toNo? － － － －
Growth15℃ ＋ ＋ ＋ ＋
Growth45℃ － － － －
Sugar
 
L-arabinose － － － －
D-ribose ＋ ＋ ＋ ＋
D-xylose ＋ ＋ ＋ ＋
Gluconate(Na) ＋ ＋ ＋ ＋
Glucose ＋ ＋ ＋ ＋
Fructose ＋ ＋ ＋ ＋
Galactose ＋ ＋ ＋ ＋
Mannose ＋ ＋ ＋ ＋
Rhamnose ＋ ＋ ＋ ＋
Cellobiose ＋ ＋ ＋ ＋
Lactose ＋ ＋ ＋ ＋
Maltose ＋ ＋ ＋ ＋
Melibiose ＋ ＋ ＋ ＋
Sucrose ＋ ＋ ＋ ＋
Raffinose ＋ ＋ ＋ ＋
Salicin ＋ ＋ ＋ ＋
Trehalose ＋ ＋ ＋ ＋
Melezitose ＋ ＋ ＋ ＋
Mannitol ＋ ＋ ＋ ＋
Sorbitol ＋ ＋ ＋ ＋
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15℃ 25℃ 15℃ 25℃
oday 10?×４ 10?×４ 10?×８ 10?×８
LP1-1 7day  10?×３ 10?×５ 10?×４ 10?×２
21day 10?×３ × 10?×８ 10?×５
oday 10?×３ 10?×３ 10?×３ 10?×３
LP2-1 7day  10?×３ 10?×３ 10?×６ 10?×６
21day 10?×４ × 10?×６ 10?×５
oday 10?×７ 10?×７ 10?×７ 10?×７
LP4-5 7day  10?×４ 10?×３ 10?×５ 10?×６
21day 10?×４ × 10?×５ ×
oday 10?×４ 10?×４ 10?×４ 10?×４
LP5-4 7day  10?×４ 10?×６ 10?×３ 10?×２
21day 10?×８ 10?×１ 10?×３ 10?×４
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Table3 Organic acid production according to the culture temperature
酢酸 プロピオン酸 酪酸 D-乳酸 L-乳酸
Strain 牧草 温度 day  mmol/l  mmol/l  mmol/l  g/l  g/l
 
7day 13.8 0 0.07 2.18 1.29
15℃
21day 18.4 0 0 1.14 2.45
チモシー
7day 29.3 0 0 0.58 0.74
25℃
21day 31.2 4.9 18.2 0.16 0.18
LP1-1
7day 26.5 0.2 0 0.96 0.96
15℃
21day 29.3 0 0 1.1 1.52
アルファルファ
7day 28.3 0 0 1.11 1.01
25℃
21day 23.0 1.7 25.2 0.02 0.03
7day 32.5 0.3 0.2 0.09 0.07
15℃
21day 34.7 2.1 2.5 0.2 0.31
チモシー
7day 1.5 0 0 0.3 0.05
25℃
21day 45.0 3.4 8.5 0.73 0.87
LP2-1
7day 17.5 0.07 0.05 1.32 0.96
15℃
21day 26.7 0 0.1 1.30 1.13
アルファルファ
7day 27.3 0.3 0 0.85 0.93
25℃
21day 41.8 0.7 5.1 0.92 0.88
7day 3.6 0 0 0.05 0.02
15℃
21day 13.0 0 0 2.47 1.62
チモシー
7day 16.2 0.2 0.1 0.08 0.05
25℃
21day 53.1 0.5 0 0.03 0.06
LP4-5
7day 15.4 0 0 1.66 1.04
15℃
21day 18.6 0 0 1.58 1.09
アルファルファ
7day 29.5 0.4 0.2 0.8 0.73
25℃
21day 41.3 1.2 3.4 0.8 0.9
7day 15.0 0.1 0 1.81 1.3
15℃
21day 14.7 0 0 1.34 2.14
チモシー
7day 18.4 0.2 0 0.51 0.48
25℃
21day 53.0 0.5 0.4 0.17 0.23
LP5-4
7day 14.0 0 0 1.78 1.06
15℃
21day 23.4 0.1 0 1.26 1.07
アルファルファ
7day 30.8 0.4 0.2 1.27 1.26
25℃
21day 35.4 0.3 0.6 0.91 1.06
Table4 Mr.freak rating judgment evaluation of the silage prepared
チモシー アルファルファ
Strain  day 15℃ 25℃ day 15℃ 25℃
PH フリーグ判定 PH フリーグ判定 PH フリーグ判定 PH フリーグ判定
7day 4.5 優 5.2 良 7day 4.2 良 4.8 良
LP1-1
21day 4.4 優 5.0 劣 21day 4.4 良 6.0 劣
7day 4.2 可 4.5 良 7day 4.4 優 4.5 良
LP2-1
21day 5.8 劣 5.0 劣 21day 5.0 良 5.9 劣
7day 4.5 可 4.7 良 7day 4.6 優 6.0 可
LP4-5
21day 4.4 優 4.8 可 21day 4.3 優 6.2 中
7day 3.9 優 4.8 良 7day 4.0 優 6.0 良
LP5-4
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We considered how to make timothy and alfalfa make good quality silage by the fermentation of the
 
Lactobacillus plantarum in cool temperature. Hokkaido is a good area for the production of timothy and
 
alfalfa although timothy and alfalfa composition is different. We stored many Lactic acid strains in a
 
laboratory in Rakuno Gakuen University. For this study we divided into an experiment from the natural
 
world and used preservation by L.plantarum. 15 degrees Celsius fermented four L.plantarum strains(LP1-
1,LP2-1,LP4-5,LP5-4).We added a number of the initial bacteria 10?to timothy and alfalfa with four
 
bacteria of liquid each.The culture temperature of the silage reached 15 and 25 degrees Celsius. There was
 
much lactic acid production in the silage that cultured for seven days of the 15 degrees Celsius culture. The
 
quality of the silage that was produced experimentally reached by a Mr.freak rating system. It was the
 
evaluation that using LP1-1 and LP5-4 of the L.plantarum was enough for the silage that it made with
 
timothy. The evaluation was that using the LP4-5 and LP5-4 of the L.plantarum were enough for the
 
silage made with alfalfa. In four strains,LP4-5 and LP5-4 were superior and might be available for both
 
silage preparations.
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